Abstract. Induction magnetometer observations of dayside Pc1 activity at Barentsburg (BAB, Spitsbergen archipelago, 78.05 • N, 14.12 • E) are combined with data from two magnetometers located in Scandinavia and the Kola peninsula. Seven events with very large negative IMF B z components were considered. For all of the events, the cusp location was expected to be significantly shifted equatorward from the statistical position such that the BAB magnetometer was located well inside the polar cap. The DMSP particle data indicated that the BAB magnetometer was indeed inside the polar cap, whereas other magnetometers were collocated with the ionospheric projections of the cusp, the low-latitude boundary layer or the boundary plasma sheet. Pc1 magnetic pulsations were observed only at BAB. In three cases, for which SuperDARN convection data were available, the Pc1 activity correlated with intervals of large-scale convection reconfiguration, such that the plasma flow crossing the BAB location was associated with newly-reconnected magnetic flux tubes drifting tailward. The convection reconfigurations were in response to a decrease in the IMF B y component. We argue that the source of the observed Pc1 pulsations is anisotropic plasma of the depletion layer within the magnetosheath. The plasma anisotropy supports the excitation of electromagnetic ion cyclotron waves that are detectable with a ground-based magnetometer when the flux tubes containing the unstable plasma become connected to the Earth's ionosphere in the course of the dayside reconnection processes.
Introduction
Geomagnetic pulsations in the Pc1 frequency range of 0.1-2 Hz have been observed on the ground at various latitudes.
Correspondence to: V. Safargaleev (safar@pgi.kolasc.net.ru) Their occurrence is often associated with the electromagnetic ion cyclotron (EMIC) waves driven by the temperature anisotropy of the magnetospheric plasma. Erlandson et al. (1990) and Anderson et al. (1992) showed that, in most cases, the source of pulsations is located in the inner magnetosphere where the EMIC instability can be initiated either by the injection of hot protons during magnetic storms (Kozyra et al., 1984; Erlandson et al., 1994; Engebretson et al., 2002) or by the squeezing of the magnetic flux tubes after compression of the magnetosphere (Olson and Lee, 1983; Engebretson et al., 2002) . Of special interest are the high-latitude Pc1 pulsations where several types and sources of such waves have been identified. The discrete, short-lived Pc1 pulsations are mostly observed on the dayside, near the cusp area (Morris et al., 1985; Hansen et al., 1992; Neudegg et al., 1995; Sato and Fukunishi, 1999; Denton et al., 2002) . For this reason, it was suggested that these Pc1 waves could be used to determine the location of the low-latitude boundary layer (llbl) or the cusp Cole et al., 1982) . The dayside, bursty ULF wave activity, similar in appearance to the nightside PiB pulsations, was related to poleward propagating multiple auroral forms (Kokubun et al., 1988) . Pulsations with periodic modulation of the carrier frequency, the so-called "serpentine emissions", were observed in the polar cap, and they were related to certain structures in the solar wind (Dovbnya et al., 2002) . Finally, a possibility was considered that dayside reconnection facilitates penetration of pulsations from the transition layer into the magnetosphere (Kato and Tonegawa, 1986; Lyatsky and Safargaleev, 1989) . Clearly, studies of daytime high-latitude Pc1 magnetic pulsations can provide useful insights into the physics of the solar wind-magnetosphere interaction.
In space, Pc1 wave activity is often observed in that part of the transition layer adjacent to the dayside magnetopause and known as the plasma depletion layer or the magnetic barrier Denton et al., 1993) . These pulsations have been attributed to the EMIC instability due to anisotropic plasma. The plasma depletion layer itself and the fact that the plasma is strongly anisotropic here are well known from satellite measurements (Crooker et al., 1979) . One may regard the formation of this region as an inherent attribute of the solar wind-magnetosphere interaction (Zwan and Wolf, 1976; Rezhenov et al., 1995; Pudovkin et al., 2002) .
In the course of dayside reconnection, the anisotropic plasma from the transition layer can appear on the magnetic field lines connected to the Earth's ionosphere in the nearcusp area such that magnetosheath-originated waves can be detected on the ground. When the IMF B z component is positive, reconnection between the interplanetary magnetic field (IMF) and geomagnetic field occurs poleward of the cusp, and the source of Pc1 pulsations happens to be inside the magnetosphere, on closed magnetic field lines (Lyatsky and Safargaleev, 1989) . For this situation, an interpretation of the observations is not easy in the sense that one cannot say whether the pulsations result from reconnection or other processes. The high-latitude magnetic field lines converge towards lower altitudes, and therefore it is difficult to conclude from solely ground-based observations about the magnetospheric location of the Pc1 source. In addition, the waveguide properties of the ionosphere enable the transfer of Pc1 wave energy from its ionospheric entry points at middle latitudes to high latitudes . Conversely, when the IMF B z is negative, the source of Pc1 waves can be located on open field lines that are carried tailward by the solar wind after reconnection (Kato and Tonegawa, 1986) . In this case, the association of the dayside ground-based Pc1 waves with reconnection is very likely.
In this paper we consider several Pc1 pulsations events in the dayside polar cap to show that their occurrence can be related to dayside reconnection. To achieve the goal, we analyze magnetic data from three significantly separated magnetic observatories together with IMF data from the WIND satellite and plasma convection obtained from SuperDARN radar measurements.
Instrumentation and methods of investigation
A key instrument for this study is the induction magnetometer operated at Barentsburg (BAB) on the Spitsbergen archipelago (78.05 • N, 14.12 • E, geographic, MLT=UT+2.4). To investigate the possibility of pulsation propagation to BAB from lower latitudes through the ionospheric waveguide, data from magnetometers at Kilpisjärvi (KIL, 69.02 • N, 20.79 • E, geographic, MLT=UT+2.0) and Lovozero (LOZ, 67.97 • N, 35.08 • E, geographic, MLT=UT+2.6) were analyzed. All magnetometers were operated at a sampling rate of 40 Hz, so that studies of geomagnetic field variations in a frequency band from 0.1 to 20 Hz were possible. To visualize the temporal changes in the pulsation spectrum, FFT spectra averaged over 25 s with ∼5 s overlap of neighboring 25-s intervals were employed.
Besides the possibility of electromagnetic wave propagation through the ionospheric waveguides, there is another factor complicating the interpretation of BAB Pc1 observations. According to the statistics of , the cusp projection is typically located poleward of BAB. Thus, the BAB magnetometer would typically detect pulsations originating earthward of the magnetopause on closed magnetic field lines. Due to significant convergence of the magnetic field lines, the ionospheric projections of various magnetospheric regions are very narrow, and this makes it difficult to relate the source of pulsations to specific magnetospheric regions, although Morris et al. (1982) and reported cusp and llbl as the source regions for Pc1 pulsations. To identify the pulsation source location more correctly, Menk et al. (1992) and Hansen et al. (1992) performed an analysis of more extensive data sets that included satellite data. Also, Neudegg et al. (1995) were able to associate the Pc1 source with llbl by applying the plane wavefront triangulation procedure.
For strongly negative IMF B z , the cusp is shifted equatorward, so that BAB would be expected inside the polar cap, and therefore connected to open field lines, whereas KIL and LOZ would still stay on the closed field lines connected to llbl or the boundary plasma sheet (bps). Thus, the multi-station analysis allows one to study whether ionospheric waveguide propagation of pulsations takes place and to study the location of the Pc1 source with respect to specific magnetospheric regions. The absence of ULF activity at one of the observatories out several spatially separated ones enabled Kato and Tonegawa (1986) to relate Pc1s with the cusp and to estimate the signal attenuation as it propagates through the ionosphere. In our study, an absence of Pc1 pulsations at the low-latitude stations allowed us to associate the observed Pc1 waves at BAB with the open magnetic field lines convecting through the polar cap.
In this paper we consider events for which the IMF B z measured by the WIND satellite was large and negative. To define the BAB position relative to various magnetospheric regions, DMSP particle spectrograms were used. For three events, the ionospheric plasma convection was available from SuperDARN HF radar measurements. These latter measurements allowed us to discuss the observed Pc1s in the context of large-scale plasma circulation. (Fig. 1) . Magnetic pulsations in the Pc1 range were observed during the main phase of this storm. Figure 1 shows the WIND data during the event. The time of the Pc1 activity at BAB is indicated by the vertical solid line. The leading front of the cloud reached the WIND location at ∼03:12 UT on 28 October, indicated by a sudden increase in the solar wind dynamic pressure of about ∼3 nPa. Eight minutes later, the SI-associated, step-like increase of the magnetic horizontal component was detected at the lowlatitude station Kakioka. This time delay is ∼5 min smaller than the expected propagation time of the solar wind irregularity from the satellite to the magnetopause estimated from the formula given by Lester et al. (1993) . We will use this formula for the estimation of propagation time for all events considered below keeping in mind that the error in the time lag may be as large as 5 minutes.
Location of the magnetospheric domains
During the event, two DMSP satellites flew above the stations almost simultaneously, allowing us to determine the location of the magnetometers relative to the boundary between the open and closed magnetic field lines. The distribution of precipitating particles was inferred from the spectrograms presented in Fig. 2 . The boundaries of the inferred magnetospheric regions are indicated on the partial trajectories in Fig. 3a . It is seen that the cusp was shifted approximately by 10 • equatorward of its statistical position. The equatorward edge of the polar cap can be associated with the boundary between the cusp and mantle precipitations in the F12 data and with the boundary between the bps and polar rain precipitations in the F15 data. We can see that BAB was located on the open field lines, whereas the KIL position can be associated with the cusp or part of the llbl, east of the cusp. LOZ was equatorward of the llbl and bps ionospheric footprints. Note that there were no precipitations that might give auroras above the stations. This fact is important for interpretation of our observations, since the high-latitude Pc1 pulsations can be associated with the poleward moving auroral forms (Kokubun et al., 1988) .
Near-noon Pc1 bursts observed at BAB
The spectrograms of ULF activity at all three stations are shown in Fig. 3b . Just after 08:30 UT Pc1 pulsations were observed at BAB (upper panel), located in the polar cap at this time, however, no pulsations were detected at KIL and LOZ, whose positions can be associated with the cusp/llbl and bps, respectively. This spatial distribution of Pc1 pulsations demonstrates that the pulsations at BAB were not a result of simple propagation through the ionospheric waveguide. Importantly, the Pc1 source was located on the open magnetic field lines.
The duration of the event was about 7 min, the frequency of pulsations decreased slightly from 1.1 Hz at the beginning of interval to 0.6 Hz at the end. One can discern three consecutive bursts of activity.
Below we discuss several phenomena observed in space and on the ground in association with this Pc1 event to support our hypothesis that the observed Pc1 waves were related to the dayside reconnection. Later in Sect. 5 we consider a model that incorporates both spatial and spectral features of Pc1 pulsations. 
Changes in the IMF B y component prior to the event
The three upper panels in Fig. 4 show the parameters of the interplanetary medium measured by the WIND satellite (measurements were shifted by the propagation time of 8 minutes). Prior to the Pc1 enhancement at BAB there was a decrease in the B y component, and the solar wind dynamic pressure experienced a series of impulses with amplitudes less than 2 nPa. Such pulses are very typical in the solar wind and they may not be considered as a trigger of reconnection. The decrease of B y to zero results in the reorientation of the IMF into the XZ plane. This indicates that just before the Pc1 event the merging point on the magnetopause shifted toward the noon meridian where the Earth's magnetic field has no significant y-component.
Pc1 and Pc5 magnetic activities
One of the phenomena accompanying the Pc1 event on the ground was a train of Pc5 magnetic pulsations observed by the IMAGE network. The pulsations had a regular form at all stations located on the Scandinavia peninsula but they were not seen poleward of the coast line. In Fig. 4 (lower panels) we present the magnetic field variations at two stations only, Kilpisjärvi (KIL) on the mainland and Longyearbyen (LYR) located ∼40 kilometers east of BAB. The data from other IMAGE stations show that the amplitude of pulsations increases toward the northern coast of the peninsula with an absence of Pc5 pulsations at LYR. Rostoker et al. (1972) found that pulsations in the Pc5 range appeared to attain peak intensities at high latitudes and may be used to locate the cusp. Also, Arnoldy et al. (1996) connected such Pc5 pulsations with a surface wave propagating along the magnetopause. Recently, Albes et al. (1998) proposed a method of distinguishing Alfvén and magneto-acoustic oscillations; this approach allows one to determine the boundary between the open and closed magnetic field lines more precisely. Because of the limited number of IMAGE magnetometers between BAB and the mainland, we cannot define the boundary location from IMAGE Pc5 data other than to say it is somewhat equatorward of LYR, which is an additional confirmation of our assumption that BAB is poleward of the cusp location.
Pc1 pulsations and enhancement of the Pykkvibaer radar line-of-sight velocity
Ionospheric conditons above BAB were monitored by two CUTLASS HF radars located at Hankasalmi (HANK) and Pykkvibaer (PYKK). These radars are sensitive to F-region plasma density irregularities with scale sizes of 10-15 m. At F-region heights, these irregularities move with E×B drift such that the Doppler shift of the received signal is the lineof-sight (l-o-s) component of the convection velocity.
In Fig. 5 we present Pykkvibaer velocity data for three azimuthal scans around the interval of Pc1 activity at BAB. Before the event (upper panel of Fig. 5 ), the velocity was directed mostly away from the PYKK radar and had values of 300-500 m/s. At 08:35 UT (central panel of Fig. 5 ), two minutes prior to the Pc1 onset at BAB, the velocity had increased by a factor of 2-3. Pulsations stopped when the convection slowed down and echoes over BAB almost disappeared (bottom panel of Fig. 5 ). The Pc1 activity at BAB correlated with the interval of the enhanced Pykkvibaer l-o-s velocity. The interval of enhanced convection is indicated in Fig. 4 by a horizontal bar.
3.7 Pc1 pulsations and reconfiguration of the large-scale convection pattern
A series of three diagrams in Fig. 6 shows the large-scale ionospheric convection patterns during the interval under investigation, including the period of the Pc1 event. The convection maps were obtained using data from all Northern Hemisphere SuperDARN radars with the map potential technique by Ruohoniemi and Baker (1998) . Before the Pc1 enhancement (upper panel of Fig. 6 ), the convection was meridional west of BAB and more azimuthal, along the magnetic latitudes, close to it. The observatory (shown with the filled circle) was in an area of magnetic flux tubes drifting from drifting from the cusp area would have convected over BAB. From this point of view, the Pc1 activity in the polar cap can be related to penetration of the anisotropic plasma from the magnetosheath into the dayside magnetosphere. The lower panel in Fig. 6 corresponds to the time after the Pc1 event.
There is evidence that the convection around BAB is once again azimuthal. The convection rotation above BAB by almost 90 • during the Pc1 event were seen as an increase in the PYKK l-o-s velocity, and both effects were the result of reconfiguration of the large-scale convection pattern. This is illustrated in Fig. 7 , where the two-cell convection patterns inferred from SuperDARN measurements on a global scale are presented. Before the event, BAB was located under the dayside part of the dusk cell. During the Pc1 event, the size of the dawn cell increased, the shape of the convection pattern became more symmetric, and BAB was within the convection flow separating the cells. After the event, the daytime dusk cell dominated again. Note that the above reconfiguration of the global-scale convection is consistent with expectations for a vanishing IMF B y component (Heelis, 1984) . 
Pc1 pulsations for other events with large negative B z
To search for other events, intervals for which BAB was near local noon and where the IMF had large negative B z values were identified, for the period from October 2001 to October 2002. For such IMF conditions, the cusp footprint is expected to be at low latitudes, and therefore BAB is expected to be inside the polar cap. Concurrent DMSP data and Pc5 activity were used to support this assumption. Table 1 lists the date, time, frequency and duration of the identified Pc1 pulsation events. In addition, the typical IMF B z values and solar wind conditions are presented, together with the peak D st index (following the event), along with the availability of DMSP spectrograms. Also listed in Table 1 are two events for which no wave activity was observed. From the information presented in Table 1 one can make several conclusions. 1. Pc1 pulsations were observed during the main phase of a magnetic storm caused by the passage of a magnetic cloud past the Earth.
2. For all selected events, the DMSP data showed that BAB was inside the polar cap, whereas the two other stations used in this study, KIL and LOZ, were on closed magnetic field lines. Their location can be associated with the ionospheric projections of llbl or bps.
3. In all cases, no Pc1 pulsations were detected at KIL and LOZ (near the llbl and bps projections).
4. The discrete ULF activity at BAB lasted for 3-18 min and had a form of single or several short-lived bursts. The event duration seems to be proportional to the magnitude of B z (see Fig. 8 ). The frequency of pulsations was slightly decreasing in the course of the events.
5. The decrease of the IMF B y component almost to zero took place within a 10-min interval near the time of pulsation enhancement. This is illustrated in Fig. 9a which shows the IMF B y variations at the subsolar point of the magnetopause. The time T=0 corresponds to the beginning of Pc1 pulsations at BAB. Highlighted is the interval of 0±5 min, where 5 min is the uncertainty in determining the propagation time of the solar wind from the satellite to the subsolar point (see Sect. 3.1).
6. For the three events highlighted in Table 1 in gray, the SuperDARN data showed that near the time of Pc1s the orientation of convection flow near BAB became more meridional and antisunward than azimuthal. For the 28
October event (discussed above) such plasma motion very likely represented the newly-reconnected magnetic flux tubes drifting tailward from the cusp. For the two other cases (numbers 1 and 5 in Table 1 ) we were not able to determine the location of the cusp since the DMSP satellites were not in appropriate positions.
7. The train of Pc5 magnetic pulsations seen in the data of the IMAGE magnetometer network near the moment of Pc1 pulsations at BAB had the strongest amplitude at the station closest to the assumed location of the boundary between the open and closed magnetic field lines. No Pc5 pulsations were seen poleward of this boundary.
8. The DMSP data did not show electron precipitation which might cause discrete aurora above BAB.
9. For two periods with large negative B z reported at the bottom of Table 1 there was no Pc1 activity anywhere. Note that for these events, the IMF B y component did not decrease when BAB was located near local noon. Also, the solar wind dynamic pressure was relatively low, and this might be the reason why Pc1 waves were not generated in the magnetosheath.
Discussion
We have reported several cases of daytime Pc1 pulsation observations at Barentsburg (BAB) for which the observatory was located inside the polar cap. To make sure that measurements were indeed inside the polar cap, events with large negative IMF B z component were selected. This assumption was supported by the DMSP particle data and IMAGE magnetometer data allowing the proper determination of BAB and auroral zone observatories KIL and LOZ with respect to the boundary between the open and closed magnetic field lines. We excluded from consideration morning and evening hours because no satellite data were available and because we were not able to determine definitely the BAB location with respect to various magnetospheric regions by using IMAGE magnetometers (too few stations). Before presenting a model explaining the onset of pulsations in the polar cap, let us review and discuss the observed features that the model should take into account. We showed that the pulsations were only detected in the polar cap. This observation rejects the possibility of ionospheric propagation of pulsations from the auroral zone latitudes to the polar cap, which implies that the source of pulsations should be located on the open magnetic field lines. Hence, even though the pulsations were observed under large negative B z (which resulted in the magnetic storm), it is unlikely that they originated from hot protons injected from the magnetotail plasma sheet, as assumed for some middle and high latitude Pc1s (Kozyra et al., 1984; Erlandson et al., 1994) . Next, no sudden increases in the solar wind dynamic pressure and electron precipitation causing discrete aurora were associated with the pulsation events. Thus, the generation mechanism should be different from those discussed, for instance, by Fukunushi et al. (1981) and Kokubun et al. (1988) . The dynamic spectrum of Pc1s at BAB were similar to "irregular pulsations of raising period" (IPRP) observed by Morris et al. (1982) near the llbl projection. These authors suggested that the IPRP might be generated by hot protons which were captured along the magnetopause and had become unstable after mixing with the cold plasma of the ionospheric origin . Since the source of IPDP was assumed to be on closed magnetic field lines, the above mechanism cannot be applied to our cases. The so-called "serpentine emissions" (SE) were found definitively in the area of open magnetic field lines (Dovbnya et al., 2002) , but the dynamic spectrum of SE differs significantly from that of pulsations observed at BAB.
It is widely accepted that the anisotropic proton plasma can be a source of Pc1 pulsations. As the magnetospheric lobes lack any plasma, the question is where do the anisotropic protons come from? We think that dayside reconnection might bring the protons to the lobes. The absence of Pc1 pulsations at KIL and LOZ indicates that no ionospheric propagation occurred from high to lower latitudes. Similar observations were reported previously by Neudegg et al. (1995) and Sato and Fukunishi (1999) . These authors did not observe discrete Pc1 bursts at several observatories located close to the one at which the pulsations were seen. They suggested that attenuation of the waves in the ionospheric waveguide was too high (of the order of 10dB/100 km, in accordance with estimations by Neudegg et al., 1995) to detect signals at close locations. Taking the large damping into account, Sato and Fukunishi (1999) concluded that the observed Pc1 pulsations can only be excited within a limited area. So the absence of these waves equatorward of BAB suggests that we also have locally originated pulsations. By assuming that the source of Pc1 pulsations moves together with the convection, the data set for the 28 October event allows us to estimate the spatial extension of an area on the ground where pulsations can still be detected. As was mentioned in Sect. 3.3, the Pc1 activity has a form of several bursts of 2-3 min duration (similar behavior is demonstrated for the events of Fig. 8 ). During the event, the convection velocity above BAB was about 1 km/s. Combination of these two values gives the size of an area of 120-180 km. This is smaller than the distance between KIL and the projection of the cusp in the ionosphere, which was ∼500 km. Neudegg et al. (1995) obtained an estimates of ∼300 km for the distance over which pulsations would disappear completely. On the other hand, this is of the same order as the size of the ionospheric projection of FTEs observed by Rijnbeek et al. (1984) in the vicinity of the magnetopause which may be considered as the size of the reconnected flux tubes.
We cannot explain the absence of discrete Pc1 waves at KIL and LOZ by poor ionospheric propagation conditions, since the broad-band magnetic noise below 0.5 Hz behaved similarly at BAB, KIL and LOZ, namely, the 15-min recurrence of signal bursts, as seen in Fig. 3b . This similarity indicates that this noise activity originated from one place in the magnetosphere and then propagated in the ionospheric waveguide. The series of ULF enhancements at KIL correlates well with an increase in the H-component at this station (Fig. 4, bottom panel) which is in agreement with Sato and Fukunishi (1999) , who associated such activity with magnetic impulse events and mentioned that in contrast to discrete Pc1s, the broad-band pulsations can propagate to large distances.
One more significant feature of this paper is the special IMF conditions corresponding to the occurrence of Pc1 waves. This distinguishes our observations from those reported by Cole et al. (1982) , who found no correlation between IPRP events and the state of IMF. The most important result is the correlation of Pc1 pulsations with a decrease in the IMF B y component (Fig. 9a ). Pulsations were observed near local noon and when the IMF magnetic field lines were mostly in the XZ plane. This suggests a possible relation of midday Pc1 pulsations with the reconnection process. The SuperDARN data support this hypothesis; they show that, during the Pc1 events the BAB magnetometer was located under flux tubes drifting across the polar cap from the dayside (very likely from the cusp) to the night-side. Also, we should mention the correlation of the event duration with the IMF B z magnitude (see Fig. 8, right panel) . Finally, we note that the model should also explain the frequency-time dependence of the observed Pc1 spectrum.
We propose the following model for the excitation of Pc1 pulsations that encompasses all of the above listed features (see sketch in Fig. 10 ). We assume that the EMIC waves (which are the Pc1 pulsations) are first excited in the plasma depletion layer due to the presence of anisotropic plasma. However, these waves cannot be detected by the groundbased magnetometers as they are located outside the magnetosphere. The reduction of the IMF B y component to zero makes the IMF field lines parallel to the geomagnetic field lines that form the magnetopause near the noon meridian. This creates favorable conditions for the flux lines with the unstable plasma to be connected to the Earth's ionosphere via reconnection, and as a consequence the magnetosheath originated EMIC waves are now detectable at the ground in the form of Pc1 bursts. Moreover, the decrease in the IMF B y component would result in improved conditions for BAB observations on those flux tubes that drift from the cusp towards the tail, since for small IMF B y the ionospheric convection cells become more symmetric (Heelis, 1984) and the flux tubes can convect over the observatory location.
The correlation of the Pc1 event duration with IMF B z can be understood within the above model if one assumes that the duration depends on the time that BAB stays under the reconnected tailward-drifting flux tubes. The duration depends on the amount of time that the IMF vector has the necessary orientation, i.e. almost in XZ plane. Larger B z values would yield longer intervals for which the angle between B z and varying B y would be small enough to consider that the full vector is almost in the XZ plane. In general, our data demonstrate such a tendency. Figure 9b presents the angle between B y and B z as a function of time for two events which occurred under the largest (red line) and the smallest (blue line) values of IMF B z . The time T=0 corresponds to the beginning of Pc1 pulsations at BAB. An angle of zero degrees represents an IMF vector in the XZ plane. For the "long" Pc1 event which occurred at large B z , the IMF vector was close (within ±10 • ) to the XZ-plane for a relatively long period as compared with the "short" duration event observed at smaller B z .
We can also explain the fine structure of Pc1 pulsations and why the frequency of pulsations decreased with time if we assume that reconnection occurs in an extended area such that various reconnected flux tubes take different times to reach the BAB magnetometer. Within a specific newlyreconnected flux tube, the anisotropic plasma will be pushed away from the equatorial plane toward the area in the magnetosheath where the flux tubes are less compressed and the magnetic field is smaller. This would result in a decrease in the local proton cyclotron frequency (as well as the frequency of EMIC waves). This implies that a flux tube arriving at BAB later would produce a new burst of Pc1s at a lower frequency, exactly what is observed.
In the preceding explanation, one may wonder about the reason for the plasma being squeezed away from the equatorial plane. This might occur because of the transformation of the magnetic energy into plasma kinetic energy in the course of reconnection. Under typical magnetosheath conditions (p ⊥ >p || ), the plasma can be accelerated along the magnetic field lines to a maximum speed of 1.5V A (Mühlabacher et al., 2003) . Here p ⊥ and p || are the proton pressures across and along the magnetic field, respectively, and V A is the Alfvén speed. Using the AMPTE/IRM satellite data summarized by Phan et al. (1994) , one can estimate the Alfvén velocity near the magnetopause to be ∼ 200 km/s. The simple model of the magnetosheath used by Rezenov et al. (1995) for calculation of the anisotropy ratio also allows us to estimate the gradient of the magnetic field along a magnetic flux tube. For typical values of the solar wind velocity of ∼ 400 km/s, the distance between the bow shock and the magnetopause of ∼ 6R E and the propagating time from the bow shock to the magnetopause of ∼7 min., one obtains the decrease of B by a factor of 3 over a distance of ∼30 R E. Assuming the frequency of Pc1 to be proportional to B, one obtains a factor of 1.5 in reduction of the frequency per 5 minutes. This estimate agrees well with the data presented in Fig. 8 .
Finally, we would like to mention dayside reconnection as a possible reason for the cusp-associated Pc1 pulsations as previously discussed by Kato and Tonegawa (1986) . We applied their model to observations in the polar cap and made simple estimates to support it based upon our observational conditions. However, there are at least two difficulties with this model that we would like to mention here. First of all, it is important to estimate quantitatively the effect of reconnection on the development of anisotropy. Mühlabacher et al. (2003) demonstrated recently how the pressure anisotropy influences dayside reconnection, but nothing has been said on the effect of reconnection on the anisotropy of the plasma. Insights into this effect would be crucial for our model. Second, the presence of a plasma depletion layer is important for the creation of anisotropic plasma. Presently, however, there is no common opinion on the possibility of its formation during negative IMF B z (Pudovkin et al., 2002) . In this view, it is worth mentioning an alternative model of Pc1 generation which is not based on the proton anisotropy in the magnetosphere. The so-called "ionospheric Alfvén resonator" (IAR) could be the reason for some types of ULF activity in the Pc1 range (Demekhov et al., 2000) . The difficulty with this model is that the properties of IAR in the polar ionosphere are not well investigated and also there were reports on the non-ionospheric nature of near-cusp Pc1s, e.g. Hansen et al. (1992) .
Conclusion
Using data from three properly spaced high-latitude magnetic stations we examined the dayside Pc1 magnetic pulsations for cases in which the most poleward station (Barentsburg) was located in the polar cap. The events appeared to correlate with a decrease in the IMF B y component to almost zero and the resulting reconfiguration of the large-scale ionospheric convection. It turned out that for the events considered here the Barentsburg magnetometer was able to detect signals associated with the magnetic flux tubes drifting tailward from the noon sector, and probably from the cusp. To explain the observations we assumed that the source of the observed Pc1 pulsation was the EMIC instability of the anisotropic plasma from the magnetosheath penetrating into the dayside magnetosphere as a result of reconnection.
